Introduction
T wenty-six per cent of the students in Spain between the ages of 15 and 18 years who are sexually active report not having used a condom during their most recent sexual encounter. 1 Unprotected sex is the main route of human immunodeficiency virus (HIV) transmission in Spain. 2 Spanish youths initiate sexual activity at 15 years of age on average and increasingly earlier, which lengthens their exposure period to sexually transmitted infections (STIs) and unintended pregnancies. 3, 4 An early sexual debut (earlier than 15 years) is associated with having multiple sexual partners 5 and increasing the risk of having sex under the influence of alcohol. 6 Interventions promoting the sexual health and reduction of sexual risk in youths have been found to be effective. 7, 8 The Centers for Disease Control and Prevention (CDC) recommends the comparison of new interventions with others also found to be effective. 9 Randomized controlled studies on the effectiveness of HIV prevention and long-term evaluations are scarce in Spain. 10 Randomized controlled studies are needed to evaluate the longterm effectiveness of programs promoting the sexual health of Spanish youths. Of the 14 studies identified in a review of similar school-based programs, only 6 included a control group; of these 6 studies, 2 evaluated the long-term effectiveness of the programs. 11, 12 Competencias para adolescentes con una sexualidad saludable (COMPAS) (Competencies for adolescents with a healthy sexuality), 13 a protocol used to prevent HIV transmission among adolescents, is based on skills development. The short-term effectiveness of COMPAS in promoting the sexual health of adolescents was examined in 832 students from 15 secondary schools across 5 geographical areas of Spain. In this controlled study, COMPAS was more effective than a control group in increasing the adolescents' knowledge about HIV, improving their attitudes about HIV and people living with it and promoting positive attitudes about condom use, despite barriers to its use. 14 The program's short-term effectiveness also was evaluated in accordance with the type of program facilitator: an expert or an expert with a peer. The study concluded that the contribution of peers as co-facilitators did not increase the effectiveness of COMPAS to promote a healthy attitude about sexuality in Spanish adolescents. 14 In a recent cluster-randomized controlled study, in which 1563 adolescents from 18 schools across 5 Spanish provinces were involved, COMPAS was found to be more effective, short term, when compared with an evidence-based intervention (¡Cuídate!) and a control group. 15 The ¡Cuídate! program 16 was adapted to be culturally relevant for use with Spanish adolescents because it was considered the only high-quality program developed for the Latino population by the US Centers for Disease Control and Prevention 17 ¡Cuídate! was chosen as the comparison program in this study because its duration, theoretical framework and components were similar to the COMPAS program. When the short-term effects of COMPAS were compared to a control group, COMPAS was found to be as effective as ¡Cuídate! in promoting favourable attitudes about people living with HIV/AIDS and HIV testing. It also was more effective at increasing adolescents' knowledge about STIs and their intention to engage in safe-sex behaviours. 15 Short-term evaluations revealed that the COMPAS program increased adolescents' knowledge of HIV and other STIs, perceptions of the risks associated with unprotected sex, self-efficacy, intentions to engage in safe-sex behaviours and favourable attitudes about HIV. Behavioural changes have not been identified since the program's implementation because the studies have evaluated only its short-term effectiveness. [13] [14] [15] According to Albarracín et al., 18 assessments that immediately follow interventions for sexual behaviour rarely show effects.
The present study's aim was to examine the results of a 12-month follow up of a previous cohort 15 to determine the long-term effectiveness of COMPAS in promoting healthy sexuality compared with ¡Cuídate!, an evidence-based intervention and a control group. We focused on behavioural outcomes, specifically multiple partners, consistent condom use and age of first sexual experience (vaginal sex, anal sex and oral sex). We also examined other psychosocial outcomes related to sexual risk, such as knowledge of HIV and STIs, attitudes about condom use, intentions to engage in safe sex, sexual risk perceptions and perception of peers' condom use. We hypothesized that COMPAS would be at least as effective as ¡Cuídate! in reducing sexual risk behaviours 1 year postintervention.
Methods

Study design and participants
Students enrolled in the ninth and tenth grades of Compulsory Secondary Education (aged 14-16 years) from five provinces in Spain were recruited to participate in a cluster-randomized controlled study in 2012-2013. Eighteen secondary schools were randomly assigned to three experimental conditions: (i) the COMPAS program, (ii) the ¡Cuídate! program and (iii) the control group. The consent of 97% of the adolescents (N = 1563) was obtained ( figure 1) .
A total of 1030 students (34 % dropout rate) completed the 12-month follow-up survey between January and April 2013. At baseline, status sexual (being sexually active or not) and gender variables were unrelated to staying in the program across conditions. However, adolescents who dropped out were younger than those who remained in it (P = 0.001, OR = 0.59, CI: 0.50-0.69). There was no statistically significant difference in the loss of participants between the experimental conditions (P = 0.21). All of the adolescents who answered the baseline and 12-month follow-up assessments were included in the analyses.
Interventions
COMPAS program
COMPAS is based on social learning theory 19 and the informationmotivation-behavioural skills model. 20 It consists of five 50-min sessions and has the following objectives: (i) to increase knowledge about HIV and STIs, and perception of risk; (ii) to positively influence attitudes, norms and behaviours related to HIV risk reduction; and (iii) to improve problem-solving skills related to unprotected sex, and social skills to negotiate condom use. Several articles provide detailed descriptions of the program and its components. [13] [14] [15] ¡Cuídate! program ¡Cuídate! was initially developed to reduce sexual risk among Latino adolescents (13-18 years) living in the USA. 21 It is based on the Be Proud! Be Responsible! program, an evidence-based safe-sex curriculum, 22 whose effectiveness in reducing high-risk sexual behaviours among African-American youth has been reported in several randomized controlled studies. 8, 23, 24 The theoretical models underlying ¡Cuídate! are social cognitive theory and the theory of planned behavior. [25] [26] [27] ¡Cuídate! consists of six sessions, each lasting 45 min. The objectives are to (i) influence behavioural and normative beliefs and (ii) improve self-efficacy, and negotiation skills related to HIV risk reduction, specifically abstinence and condom use.
Control group
The control group did not receive any interventions addressing sexual risk or health promotion.
Procedure
This study was approved by the research ethics committee of the Miguel Hernández University. A pilot study of ¡Cuídate! was conducted in order to ensure adaptation of the program to the Spanish culture (JP Espada et al., in preparation). In 2012, programs were implemented in the schools assigned to the two respective experimental conditions. The participants were assessed before the intervention, immediately after the intervention and 12 months post-intervention. Its pretest-post-test results have been published elsewhere. 15 The evaluations were conducted in computer classrooms and the data were collected through an online survey using Google Forms. A member of the research team was present during the evaluation to remind participants of the importance of the evaluation, provide personal codes and answer questions. Participation in the study was voluntary. As an incentive, the researchers provided E30 gift vouchers to the participants who responded to both of the evaluations.
Measures
Sociodemographic variables
Variables with baseline differences were entered as covariates, i.e. sex, age and type of sexual experience. The socioeconomic status of the participants was measured using the Scale of Family Wealth. 28 
Behavioural measures
The following behaviours were assessed: (i) type of sexual experience (petting, vaginal sex, oral sex, anal sex and mutual masturbation) (yes/no), (ii) age at first vaginal intercourse, (iii) multiple partners in the past 6 months (have had two or more sexual partners in the last 6 months), (iv) use of condoms as a method of protection during sexual intercourse (yes/no), (v) frequency of condom use (range of percentage: 0-100) and (vi) consistent condom use (condom use in 100% of sexual encounters) (yes/no).
Psychosocial measures
Knowledge of HIV and other STIs
The index of knowledge about STIs for adolescents (ECI, for its Spanish acronym) 29 
Attitude towards the relational aspects of HIV
The HIV Attitudes Scale for Adolescents (HIV-AS) measures adolescents' attitudes related to HIV and AIDS, 30 and consists of 12 items divided into 4 subscales: (i) attitude toward safe sex when faced with obstacles to it, (ii) attitude toward HIV testing, (iii) attitude toward condom use and (iv) attitude toward people living with HIV. Ratings ranging from 1 (definitely not) to 4 (definitely). The total possible score ranges between 4 and 16. The internal consistency of this instrument is 0.77.
Intention to engage in safe sex
The intention to engage in sexual behaviour in the next 12 months was assessed by five items, with ratings ranging from 1 (definitely not) to 5 (definitely). The scale consists of two factors: (i) condoms, including intention to seek condoms, use them when needed and negotiate condom use with a sexual partner (a = 0.80); and (ii) condom use under the influence of drugs, including alcohol and other drugs (non-alcohol) (a = 0.75). The reliability of both factors was acceptable.
Sexual risk perception
The perception of sexual risk was evaluated using three items related to the perceived risk of engaging in unprotected vaginal sex that could lead to HIV, other STIs or an unplanned pregnancy. An example of an item is 'How much risk is there of transmitting HIV by engaging in vaginal sex without a condom?' The average maximum total score is 4, on a scale from 1 (no risk at all) to 4 (a lot of risk). The internal consistency of the instrument was high (0.87), despite the small number of items. The parents' adolescents of 37 (2.32%) did not allow their children to be assessed or attend the programs sessions 1600 students aged 14-16 years invited to participate 18 high schools randomly allocated to conditions Figure 1 Progress of participating students though the trial. Students who were not followed up dropped out of the study, were absent at the time of the follow-up session at their school, or failed to answer the questionnaire online for unknown reasons
Perceived norms
The perceived norms of the participants were assessed by two items. 
Statistical analysis
The interventions' effects were analyzed from an intent-to-treat perspective; therefore, all participants were analyzed according to the experimental condition in which they were randomized, regardless of the level of treatment received or protocol adherence. 31 The attrition rate was calculated using binary logistic regression and the relationship between the dropout rate and sociodemographic variables, such as age, sex and types of sexual experience, were determined. Descriptive data of the three conditions were calculated using GLM ANOVA. The effects of both programs, as measured by the outcome variables, were analyzed using generalized estimating equations (GEE), adjusting the values for baseline differences in sex, age and type of sexual experience. The school (i.e. the cluster) was the unit of randomization and the individual was the unit of analysis; therefore, the school was controlled for in all of the analyses. Analyses were performed using the SPSS v.22 program. Table 1 presents the characteristics of the adolescents assessed at the 12-month follow-up evaluation.
Results
Participants' characteristics
Effects of the interventions
Delayed sexual debut
Compared with the control group, the adolescents who received the COMPAS intervention had their first vaginal sex experience at an older age than those in the control group (from 15.05 to 15.23 years). The adolescents who received the ¡Cuídate! intervention delayed the age of their first oral sex experience, compared to the adolescents in the control group (from 14.97 to 15.36) (table 2). The adolescents in the COMPAS program showed a significant delay in the age of their first vaginal sex experience; however, the age of the first oral sex experience was older in the adolescents in the ¡Cuídate! program.
Consistent condom use
There was no significant effect of the two intervention conditions on the consistency of condom use, compared with the control group (table 2). Condom use was similar between the participants receiving the COMPAS intervention compared with those who received the ¡Cuídate! intervention (56 vs. 55%, respectively).
Multiple sexual partners
There was no significant effect of the interventions on the number of sexual partners reported by the participants, compared with the control group (table 2). The proportion of adolescents with multiple partners in the past 6 months was similar in the COMPAS and ¡Cuídate! conditions (33 vs. 34%, respectively).
Psychosocial outcomes
In comparing the effectiveness between the COMPAS program and the control group, 8 of the 20 variables were significant in a positive direction. Compared with the control group at the 12-month followup evaluation, the adolescents in the COMPAS program had significantly higher scores for knowledge about STIs (HIV, other STIs, such as gonorrhoea, syphilis and vaginal herpes, condom use and routes of STI transmission). The COMPAS adolescents' attitudes toward condom use, despite obstacles to its use and towards people living with HIV were significantly more favourable. They also perceived that their peers used condoms more consistently (table 3) .
When comparing the effectiveness between ¡Cuídate! and the control group, 8 of the 20 variables were significant in a positive direction. Compared with the control group, the ¡Cuídate! students were more likely to have had significantly higher scores for knowledge about STIs 1 year after the intervention. The ¡Cuídate! students' attitudes towards condom use, despite obstacles to its use and people living with HIV were significantly more favourable. They also expressed a greater intention to engage in safe sex (table 3) . In comparing the effects of both programs, there were no statistically significant differences in the psychosocial variables between the COMPAS and ¡Cuídate! adolescents.
Discussion
At the 12-month follow-up, adolescents in the COMPAS intervention had more knowledge about HIV, condom use, HIV transmission routes and other STIs. They had a more favourable attitude about condom use despite barriers to its use, and positive attitudes about people living with HIV. They perceived that their peers used condoms consistently and they engaged in vaginal sex at an older age than the control group. Compared with the immediate results of COMPAS reported in previous studies, 13, 14 an increase in the adolescents' perceptions of the consistent use of condoms by their peers and the delay in their age of onset of vaginal intercourse were observed 1 year postimplementation of the program. When comparing the pretest/ post-test scores of COMPAS 15 with the 12-month follow-up results, positive effects of the program persisted over time, compared with the control group. At an informational level, they included knowledge about HIV and other STIs, routes of HIV transmission and condom use, and at an attitudinal level, a positive attitude about condom use despite barriers to its use, and about people living with HIV. A few of the short-term effects of COMPAS 15 were not maintained 1 year post-implementation. There were no differences between the COMPAS and control groups in the following areas: knowledge about the methods of protection from STIs, attitudes toward HIV testing and condom use, risk perception and the intention to protect themselves from high-risk sexual behaviour at the 12-month follow-up. These results suggest that the immediate effects of COMPAS on the attitudinal and knowledge variables were attenuated after 1 year; except for the adolescents' perceptions of the consistent use of condoms by their peers, which was higher only 1 year post-intervention. These findings are consistent with the conclusions of Albarracín et al. 18 , who reported that the intervention's effects on the knowledge Each analysis was adjusted for gender, age and school-level sexual experience at baseline. AOR = adjusted odds ratio, CI = confidence interval.
a An odds ratio > 1 indicates that the score is higher in COMPAS compared with the control group.
b An odds ratio > 1 indicates that the score is higher in ¡Cuídate! compared with the control group.
c An odds ratio < 1 indicates that the score is higher in COMPAS compared with ¡Cuídate! An odds ratio > 1 indicates that the score is higher in ¡Cuídate! compared with the control group.
c An odds ratio < 1 indicates that the score is higher in COMPAS compared with ¡Cuídate!. Each analysis was adjusted for gender, age and school-level sexual experience at baseline.
and motivation variables were greater on a short-term basis, and decreased over time. Behavioural outcomes were included for the first time, in the 12-month follow-up evaluation. The COMPAS had a positive effect in delaying the age of first vaginal sex compared to the control group and the evidence-based intervention.
The ¡Cuídate! program positively affected the same variables as the COMPAS program. Unlike COMPAS, ¡Cuídate! had no significant effect on the age of first vaginal intercourse or the perceived risk associated with having unprotected sex that could lead to an STI or unwanted pregnancy, compared with the control group. However, ¡Cuídate! increased the adolescents' intentions to engage in safe-sex behaviours and delayed the age of their first oral sex experience compared with the control group. These effects were not observed in the long-term evaluation of the COMPAS program. The results are consistent with previous studies in which follow-up evaluations found that ¡Cuídate! delayed the age of onset of sexual intercourse in Latino adolescents between 13 and 18 years of age in Philadelphia, USA; 16 Denver, USA 32 and Monterrey, México. [33] [34] There were no statistically significant differences in the psychosocial variables between COMPAS and ¡Cuídate!, which was similar to the short-term results of the comparison between the two programs in reducing sexual risk. 15 However, the effects on the adolescents' sexual behaviour differed between the two interventions after 1 year of implementation. The COMPAS intervention delayed the age of the first vaginal intercourse and ¡Cuídate! delayed the age of the first oral sex experience. Neither program intervention had a significant effect on the consistency of condom use or multiple sexual partners. The low percentage of sexually active participants engaging in sexual practices in which condom use is possible (46%) may have influenced these results. There is no evidence that the effects of COMPAS were weaker than ¡Cuídate! among the adolescents at the 1-year follow-up evaluation.
A limitation of the study is that it aimed to evaluate the effectiveness of interventions to reduce sexual risk among adolescents who, for the most part, were not sexually active. We considered the age of sexual initiation as an outcome and other psychosocial variables from theoretical models to predict health behaviours. 19, 20, 27 The use of self-reports as the only source of evaluation is another limitation, although this method is widely used in trials. The use of a biological outcome, such as HIV or other STIs would have provided objective measures, and thus, improved the study. The dropout rate during the 12 months was relatively high (34%) and is explained by the fact that the high school dropout rate in Spain (26%) is one of the highest in Europe. 35 Despite these limitations, the results of this study are relevant to clinical researchers and promoters of sex education in schools. This is the first cluster-randomized controlled trial conducted in Spain to compare the effectiveness of a school-based HIV prevention program with an evidence-based intervention after 12 months of implementation. The findings indicate that the COMPAS program was as effective as ¡Cuídate!, an evidence-based intervention, in increasing adolescents' knowledge about STIs, their perception of sexual risk, and in promoting a more positive attitude about condoms when there are obstacles to their use and delaying the age of sexual initiation.
Given the limitations of school-based HIV prevention programs in Spain, 10 this study has important implications for the design of efficacious interventions to reduce sexual risk among adolescents and for the long-term evaluation of new interventions. School programs to reduce sexual risk may delay the age of the sexual debut through information transmission and skills building to promote safe sex. Although COMPAS was effective in preventing early sexual behaviour, it would be interesting to test whether recall sessions-on participant's knowledge about STIs and condom use, attitudes toward condoms and motivation to use condoms consistently in their sexual relationships-will improve the long-term effects of the COMPAS program.
